A 
Guide To 
Media & Formats 


Ampex Recording Media Corporation 
Third Edition (NTSC) 


During the past several years there has been a proliferation of new 
recording formats and media types for Professional and Industrial users. 


By and large, the consumer formats have been the driving force, 
especially for the short wavelength capable, long play time tape 
configurations. Ampex Recording Media has developed this “quick 
glance” syllabus as a guideline for Ampex staff and users, with the hope 
that it will clarify and /or differentiate the basic characteristics of each 
format (both hardware and software). 
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Format Overview 


C-FORMAT 


This format reflects the third 
iteration of the SMPTE standard 
1-inch helical video recorder. 
Appearing in 1978, this format 
was intended to add “stunt” 
capabilities (i.e., still-frame, pic- 
ture-in-shuttle and also slo- 
motion) that were not possible 
with “quad” recorders. Also, 
this format brought in the use 
of “A.S.T” or auto scan tracking. 


U-MATIC 
FORMAT 


This was the first helical format 
to be widely accepted and was 
ultimately to find its niche in 


the ENG and industrial markets. 


U-MATIC SP 


The basic performance of the 
U-matic system was enhanced 
by this format which uses a 
higher coercivity tape and high- 
er peak white frequency to 
achieve improved performance. 


BETACAM 
FORMAT 


This was the first of the “small 
format” machines intended for 
ENGraniGvERt Use. [is Use of an 
upgraded consumer format 
was the notable feature, as 
well as its being the first profes- 
sional component recorder. The 
luminance and chroma signals 
are recorded on separate tracks 
allowing each of the two signal 
channels to be optimized for its 
particular requirements. 


BETACAM SP 
FORMAT 


This system was introduced to 
improve upon the Betacam for- 
mat. 1500 Oe metal tape is 
used to increase the bandwidth 
and thinner tape Is used to 
increase the play time. Betacam 
SP is (small cassette) compat- 
ible with standard Betacam. 


M-Il| FORMAT 


As with Betacam SP, this system 
was developed to increase the 
play time and bandwidth of the 
“M” format. 1500 Oe media is 
used with thinner tape and 
slower longitudinal speed to 
achieve these goals. Time com- 
pression multiplexing is used 
for the chroma signals. 


Key Technical Information 


Signal System 


Analog, Composite 


Scanner Type 


Analog, Composite 


Analog, Composite 


Analog, Component 


Analog, Component 


Analog, Component 


Helical, Three Heads 


Media Type 


Helical, Two Heads 


Helical, Two Heads 


Helical, Six Heads 


Helical, Six Heads 


Helical, Ten Heads 


650 Oe, Cobalt Modified Oxide 
1.1 mil (total thickness) 


Tape Consumption 


650 Oe, Cobalt Modified Oxide 
1.1 mil (total thickness) 


745 Oc, Cobalt Moditied @xide 
1.1 mil (total thickness) 


650 Oe, Cobalt Modified Oxide 
0.8 mil (total thickness) 


1500 Oe, MPT 
0.55 mil (total thickness} 


1500 Ce Mri 
0.55 mil (total thickness) 


576 sq. in/min 
48 ft/min 


169 sq. in/min 
19 ft/min 


Electrical Characteristics 


169 sq. in/min 
19 ft/min 


140 sq. in/min 
23 ft/min 


140 sq. in/min 
23 ft/min 


80 sq. in/min 
13 ft/min 


Head-to-Tape Speed: 1009 i/s 
Track Width: 5.1 mils 

Scanner Diameter: 5.4 inches 
Linear Density: 19.8 Kfrpi 


fead-te-lape s@eed, 409 1/s 
Track Width: 3.4 mils 
Scanner Diameter: 4.3 inches 
Linear Density: 26.4 Kfrpi 


Head-to-Tape Speed: 409 i/s 
Track Width: 3.4 mils 
Scanner Diameter: 4.3 inches 
Linear Density: 34.2 Kfrpi 


Head-to-Tape Speed: 276 i/s 
Track Width: 3.4 mils 
Scanner Diameter: 2.9 inches 
Linear Density: 50.8 Kfrpi 


Mead @-tape Speed: 276 i/s 
Track Width: 3.4 mils 
Scanner Diameter: 2.9 inches 
Linear Density: 55.8 Kfrpi 


Flead-to-tape Speed: 2383n/s 
Track Width: 1.5 mils 
Scanner Diameter: 3.0 inches 
Linear Density: 49.4 Kfrpi 


D-1 (4:2:2) FORMAT 


This system is a component 
digital machine intended for 
use in a complete digital studio. 


Digital, Component 


Helical, Twelve Heads 


850 Oe, Cobalt Modified Oxide 
0.55 mil (total thickness} 


508 sq. in/min 
56 ft/min 


Head-to-Tape Speed: 1192 in/s 
Track Width: 1.6 mils 

Scanner Diameter: 3.0 inches 
Linear Density: 55.6 Kfrpi 


Tne 4:22 eles toyine samp 
ling rate of the luminance and 
two chroma signal channels. 
The D-1 format only specifies 
the recorded “footprint” on the 
tape, and thus certain details of 
the machine such as “write 
speed” and “scanner “diame- 
ter” may vary from model 

to model. 


D-1 machines have four digital 
audio tracks and longitudinal 
tracks for control track, SMPTE 
code and cue audio. The for- 
mal specifies threesizes or 
cassettes to accommodate vari- 
OUS appliCalOns— Dow ain) 
and D-IL 


D-2 (4fSc) FORMAT 


This system is a digital com- 
posite recorder using analog 
inputs and outputs (1.e., the 
video and audio signals are 
digitized inside the recorder). 
Dee roms iaet te D=2 
machine can be used in pre- 
sent day analog studios with- 
out requiring a total (very 
expensive) modification of the 
facility as is the case with the 
D-1 machine. 


The “4fSc” indicates the sam- 
pling rate and the fact that tt 
is a composite system. This 
system makes use of the same 
D-1 cassette, but with 1500 Oe 
metal particle tape. 


Key Technical Information 


Digital, Composite 


Helical, Eignt Heads {AST) 


1500 Oe, MPT 
0.55 mil (total thickness) 


234 sq. in/min 
26 ft/min 


Head-to-Tape Speed: 1000 in/s 
Track Width: 1.4 mils 

Scanner Diameter: 3.0 inches 
Linear Density: 59.1 Kfrpi 


Signal System 


Scanner Type 


Media Type 


Tape Consumption 


Electrical Characteristics 
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Format Overview 


BETA FORMAT 


This was the first standardized 
consumer video format and 
uses a color-under (composite} 
recording system. Later Beta 
versions introduced the concept 
of “Hi-Fi” audio using an FM 
sub-carrier system to record 
high quality audio tracks. 


VHS FORMAT 


This system came out shortly 
after the Beta system and, 
despite its poorer picture 
quality, far outsells Beta due to 
longer play times. 


The “Hi-Fi” version of this 
machine used a “depth” 
recording system for its audio 
tracks in which a long wave- 
length audio FM carrier is 
actually recorded under the 
high-frequency video FM 
carrier. 


8mm FORMAT 


This format was the first time a 
consumer video machine made 
use Of an “imbedded” tracking 
servo rather than a longitudinal 
control track, thus allowing the 
use of very slow linear tape 
speeds, metal evaporated tape, 
and a very small cassette size. 
The 8mm system uses 1500 Oe 
metal particle tape and, when 
available, 950 Oe metal evapo- 
rated tape. Hi-Fi audio via an 
FM sub-carrier is standard with 
PCM digital audio as an option. 


S-VHS FORMAT 


This format represents an evo- 
lutionary step in the 
development of the VHS sys- 
tem. By using a higher 
coercivity tape, the maximum 
FM. deviation frequency was 
increased with a resulting 
improvement in picture resolu- 
tion. This format is “back 
compatible” with standard VHS 
tapes, and most S-VHS decks 
offer the option of recording 
Standard VHS format as well. 


Hi8 VIDEO 


This is the 8mm version of the 
S-VHS concept. A higher carrier 
frequency is used to provide a 
greater FM. deviation and thus 
more lines of horizontal resolu- 
tion. This format has Metal 
Evaporated Tape as the stan- 
dard with Metal Particle Tape 
as an optional media. 


Key Technical Information 


Signal System 


Analog, Composite Analog, Composite 


Scanner Type 


Analog, Composite 


Analog, Composite 


Analog, Composite 


Helical, Two Heads Helical, Two Heads 


Media Type 


Helical, Two Heads 


Helical, Six Heads 


Helical, Two Heads 


650 Oe, Cobalt Modified Oxide 


0.8 mil (total thickness) 0.8 mil (total thickness) 


650 Oe, Cobalt Modified Oxide 


1500 Oe MPT or 950 Ce MET 


0.55 or 0.4 mil (overall 


850 Oe, Cobalt Modified Oxide 


0.8 mil (total thickness) 


950 Oe MET or 1500 Oe MPT 
0.55 or 0.4 mil (overall 


thickness} thickness} 
Tape Consumption 
24 sq. in/min 37.6 SQ. inimnn 11 sq. in/min 39 sq. in/min 11 sq. in/min 
4.0 ft/min 6.5 ft/min 2.9 ft/min 6.5 ft/min 2.9 ft/min 


Electrical Characteristics 


Fiead-10-lape Speed: 275 1/s Head-to-Tape Speed: 228 i.s 


Head-to-Tape Speed: 150 i/s 


Head-to-Tape Speed: 228 i/s 


Head-to-Tape Speed: 150 i/s 


Track Width: 2.3 mils 
Scanner Diameter: 2.4 inches 
Linear Density: 61.4 Kfrpi 


Track Width: 0.8/0.4 mils 
Scanner Diameter: 1.6 inches 
Linear Density: 66.6 Kfrpi 


Track Width: 2.3 mils 
Scanner Diameter: 2.9 inches 
Linear Density: 38.6 Kfrpi 


Track Width: 0.8/0.4 mils 
Scanner Diameter: 1.6 inches 
Linear Density: 102.7 Kfrpi 


Track Width: 1.2 mils 
Scanner Diameter: 2.9 inches 
Linear Density: 34.9 Kfrpi 


Format Overview 


PROFESSIONAL DASH FORMAT PD FORMAT R-DAT 
ANALOG 
Two-track audio was “DASH” is the acronym for Dig- 24-track ('/4-inch and '/2-inch). Characteristics of this system R-DAT stands for Rotary Digital 
developed during the early ital Audio with Stationary Head, Due to the data shuffling and include: higher sampling rates Audio Tape. It uses a helical 
days of stereophonic recording thus distinguishing it from the interleaving, “razor biade” edit- than DASH (up to 96 kHz}, and video recorder-type transport to 
in the mid-1950s, and is still in video recorder-based systems, ing is not possible. All editing “razor blade” editing. “PD” is record two digital audio tracks. 
use throughout the world such as the Sony 1610. must be done through a the acronym for Professional An imbedded tracking servo is 
today. computer-based editing Digital. used to allow a very narrow 

Multiple tape tracks are used system. tape width. This is called ATF. 

for each signal channel as part Manufacturers of this format 

of the ECC scheme. Machines Manufacturers of this format are Mitsubishi, AEG Telefunken 

are available in 2-track and are Sony, Studer, Matsushita and Otari. The PD format is an 

and TEAC. established standard. 


— —— ee“ 


Key Technical Information 


Signal System 
i Ee 


Analog, Audio Digital Audio Digital Audio Digital Audio 


Scanner Type 
Ee 


N/A; Fixed Head N/A; Fixed Head N/A; Fixed Head Helical, Two Heads 
Media Type 
EE EE SI 
350 Oe, Gamma Ferric Oxide 650 Oe, Cobalt Modified Oxide 650 Oe, Cobalt Modified Oxide 1500 Oe, MPT 
2.0 mil (total thickness) 0.8 mil (total thickness} 0.8 mil (total thickness} 0.55 mil (total thickness) 


Tape Consumption 
a 


228 sq. in/min 113 sq. in/min 113 sq. in/min 2.7 SGI 
75 ft/min 38 ft/min 38 ft/min 1.6 ft/min 


Electrical Characteristics 


Head-to-Tape Speed: 15/30 in/s; Head-to-Tape Speed: 7.5 in/s-30 in/s; Head-to-Tape Speed: 7.5 in/s— Head-to-Tape Speed: 124 in/s 
Fixed Head Fixed Head 30 in/s; Fixed Head Track Width: 0.5 mils 

Track Width: 75 mils Track Width: 9.5 mils Track Width: 12 mils Scanner Diameter: 1.2 inches 

Scanner Diameter: N/A Scanner Diameter: N/A; Scanner Diameter: N/A; Linear Density: 61.0 Kfrpi 
Fixed Head Fixed Head Fixed Head 


Linear Density: 2.6 Kfrpi Linear Density: 25.4 Kfrpi Linear Density: 20.3 Kfrpi 
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Format Overview 


DCRS FORMAT ANSI PROJECT #448 (IBM 3480 ANSI I-D-1 

STREAMER CARTRIDGE) FORMAT MiL STD. 2179 
This digital cassette recording This system is a '/2-inch width, This format-in-the-works is the The intent of this format is to 
system uses a transverse scan- cartridge-based system using data recording implementation make use of as much of the D-! 
ner running at very high speed 18 parallel tracks for informa- of the D-1 digital video standard. video standard as possible from 
to achieve a very high data rate tion interchange between Since the video D-1 Is basically a the media and cassette to basic 
in a single-channel recorder. A information-processing systems digital data recorder and is no hardware. 
magneto-resistive head is used and communication systems longer locked into NTSC field or 
for confidence playback. with standard codes for infor- frame rates, itcan be used for 

mation exchange. Its main use any type of digitally-encoded 

is for backing up data from information storage. 


hard-disk based mainframe sys- 
tems and exchange of 
software. 


a 


Key Technical Information 


Signal System 


a 


Digital Data Recording Digital Data Recording Digital Data Recording 


Scanner Type 


Transverse, Six Heads Fixed Head Helical, Eight Heads 

Media Type 

650 Oe, Cobalt Modified Oxide 650 Oe, Cobalt Modified Oxide 850 Oe, Cobalt Modified Oxide 
0.8 mil (total thickness} or Chromium Dioxide 0.55 mil (total thickness} 


1.1 mil (tota! thickness) 


Tape Consumption 


330 sq. in/min 900 sq. in/min 508 sq. in/min 
28 ft/min 150 ft/min 56 ft/min 


Electrical Characteristics 


Head-to-Tape Speed: 2500 in/s Head-to-Tape Speed: 30 in/s; Head-to-Tape Speed: 1192 in/s 

Track Width: 1.4 mils Fixed Head Track Width: 1.6 mils 

Scanner Diameter: 1.6 inches Track Width: 20 mils Scanner Diameter: 3.0 inches 

Linear Density: 41.5 Kfrpi Scanner Diameter: N/A; Linear Density: 55.6 Kfrpi 
Fixed Head 


Linear Density: 49.4 Kfrpi 


(mode 2} 
Tape Width inches 1.00 0.75 O75 0.50 0.50 0.50 
Track Width mils 5. | Bh 24 34 Sen eZ 
Track Pitch mils 6.1 4.4 A 32 SZ og 
ag? |. 162.8 228.8 228.8 310.6 310.6 5924 
Film Thickness mils 0.81 0.81 0.81 057/037 (OLS 7 037 
Linear Speed i/s 9.60 37/5 S15 a7), 07 2.67 
Write Speed i/s 1009 409 409 DUS ZG, 2 283.6 
Scanner Diameter in Sh 15 4.34 cee D3 EP) 299 
Helix Angle degrees 700 4.900 4.900 07? O03 A 
Peak White Freq. MHz 10.0 54 7.0 Sf 7.7 70 
Linear Density Kfrpt 198 26.4 SZ 50:8 55°75 A) i 
Bits/Sq. Inch eG 323 6.04 7.8 15.80 173 272 
Bits/Cubic Inch ey 218 4.05 Hel 19.27/25.08 270 46.35 
Component/Composite composite composite composite component* component* component* 
Year Introduced 1978 1968 1986 1982 1986 1986 
Tape Coercivity Oersteds 650 650 FS 650 1500 1500 
Cassette/Reel-Reel R/R cassette cassette cassette cassette cassette 
# Tracks/Revolution l 2 2 a 4 4 
EFF Wrap Angle degrees 330 180 180 180 180 180 
Heads On Scanner 6 a 4 6 6 10 


Notes: * Time Compression 
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FORMAT D-1 D-2 
4:2:2 4Fsc 
Tape Width inches OS 0.75 
Track Width mils 7 Sar 
Track Pitch mils ee, | See 
EP 565.0 650 
Film Thickness mils Lew! 7 
Total Thickness mils OS12 CeiZ 
Linear Speed in/s eZs aly 
Write Speed in/s Lg2 1078 
Scanner Diameter in 295 295 
Helix Angle degrees 5.4005 6.1296 
Linear Density Kfrpi 55.6 57: | 
Bits/Sq. Inch e. 6 Slee eon 
Bits/Cubic Inch Se y 49.84 64.0 
Component/Composite component composite 
Year Introduced 1986 1988 
Tape Coercivity Oersteds 850 1500 
Cassette/Reel-Reel cassette cassette 
# Tracks/Revolution at 4 
EFF Wrap Angle degrees 261 180 
Quantization bit 8 8 
Sampling Rate MHz Z| pare: 
Input Data Rate Mb/sec Ie 60. ] 


eS EEE eee 


FORMAT BETA VHS 8mm S-VHS Hi8 
Tape Width inches 0.500 0.500 0315 0.500 OSs 
Track Width mils 1.20 230 0.81 230 0.81 
Track Pitch mils 1-20 2.30 0.81 230 0.81 

fered 833 405 1230 435 1230 
Film Thickness mils C5770 37 0770137 O37 057/037 O37 
Linear Speed in/s O72) 1.30 Oi57 1.30 O57 
Write Speed in/s ais 228 150 228 150 
Scanner Diameter in 292 242 1:58 Zoe 38 
Helix Angle degrees 5.85 5.96 4.88 5.80 4.88 
Peak White Freq. MHz 4.8 ane a0) 7.0 ay, 
Linear Density Kfrpi Se | 38.60 66.66 Giles 102°7 
Bits/Sq. Inch e 6 2g) 16.8 82.3 Ze/ 126.3 
Bits/Cubic Inch e 9 35.48/46.19 20.48/26.66 130.6 273 200.5 
Component/Composite composite composite composite composite composite 
Year Introduced [74 WES 1985 1987 1989 
Tape Coercivity Oersteds 650 650 1500 850 950/1500 
Cassette/Reel-Reel cassette cassette cassette cassette cassette 
# Tracks/Revolution 2 2 2 Ws 2 

EFF Wrap Angle degrees 230 180 210 180 210 
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FORMAT DASH PD R-DAT PROFESSIONAL ANALOG 
Tape Width inches 0.25/1.0 O25/0 5/10 On5 0.25/2.00 
Track Width mils a5 12.0 0.54/0.90 75.0 
Track Pitch mils 13.36 Det 0.54/0.80 159-0 
Dae 74.85 44.0 1869.2/1250.0 80 
Film Thickness mils 0.57 (Ley 037 1.50 
Linear Speed in/s 7530 75230 0.32/0.48 15/30 
Write Speed in/s nla nla 123256 nla 
Scanner Diameter in n/a n/a is n/a 
Helix Angle degrees n/a nla a n/a 
Linear Density Kfrpi US a 20.3 61.0 2.6 
Bits/Sq. Inch e Lg? 0.89 114/76.3 0.028 
Bits/Cubic Inch a) E29) 1.56 Neh OZ Tia 0.010 
Year Introduced 1983 1984 19e7, 1954 
Tape Coercivity Oersteds 650 650 1500 350 
Cassette/Reel-Reel R/R R/R cassette R/R 

# Tracks/Revolution = n/a n/a 2 n/a 
EFF Wrap Angle degrees n/a n/a 90 n/a 
Quantization bit 16 16/20 12/16 nla 
Sampling Rate KHz 32/44/48 44/48/96 B2/44/90 n/a 
Input Data Rate Mb/sec O77” 92 Cy 7 0.02 


Note: Highest rate per channel 


FORMAT DCRS STREAMER ANSI ID-1 ° 
: 
3480 MIL STD. 2179 

| a°, 

Tape Width inches 1.00 0.50 0.75 A) 
Track Width mils 135 20.30 [Eo7 ma) 
Track Pitch mils 1.50 24.80 7 “ 
mee. 667 40 565 re) 
Base Thickness mils 0.57 1.00 Lew 5 
Linear Speed in/s 5.5 30 1.28 A 
Write Speed in/s 2500 nla 2 =y 
Scanner Diameter in | 4h nla 275 A) 
Helix Angle degrees oF 7 n/a 5.4005 ms 

a 

Linear Density Kfrpi ele ol 55.6 
Bits/Sq. Inch e 6 Pid 1.98 31.40 0 
Bits/Cubic Inch eg B3\e [je 49.84 oO 
ms 
Year Introduced 1985 1983 1987 ot 
Tape Coercivity Oersteds 650 650 850 =) 
Cassette/Reel-Reel cassette cassette cassette oes 
# Tracks/Revolution = 6 n/a q O 
EFF Wrap Angle degrees 130 n/a 261 ma 
Quantization bit 2 2 2 4) 
Sampling Rate MHz 
Input Data Rate Mb/sec 200* 1.41** 200* — 
“ 

.e 

me | 
© 
a5 

=) 

iO 


Notes: *User definable. 
**Data rate per track. 
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The Magnetic Tape Division manufactures and markets a complete line of audio, video and instrumentation tapes 


for entertainment, education and government applications. 


Audio 


a 
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Ampex Studio Master- 
ing Tape is the world’s 
leading analog and 
digital mastering tape 
for professional 
recording studios 
worldwide. Ampex 
offers products for stu- 
dio mastering, film 
and video post pro- 
duction, bin loop 
mastering and cassette 
duplication, and 
broadcast syndication. 


Video 


Ampex 406/407 
Ampex 456 
Ampex 467 
Ampex 467 
Aimwex 472 
Ampex 478 
Ampex 615/616 
Ampex 617/618 
Ampex 619/620 
Ampex 631/641 
Ampex 631/641/651/661 


Audio Mastering Tape 

Grand Master® Studio Mastering Tape 
Digital Mastering Tape 

U-matic and R-DAT Digital Audio Cassettes 
Studio Audio Cassettes 

Low Print Mastering Tape 

Audio Cassette Duplicator lape 

Audio Cassette Duplicator Tape 

Audio Cassette Duplicator Tape (chrome) 
Open Reel Duplicator Tape 

Open Reel Audio Tape 

Professional Open Reel Tape 

Professional Open Reel Duplicator Tape 
Professional Audio Cassette 


in 


Ampex Professional 
Videotape is used for 
the production of top 
television shows and 
news coverage world- 
wide, as well as for 
editing, broadcast 
transmission, commer- 
cial spot playback, 
original acquisition 
and program 
syndication. 


Instrumentation 


Ampex 632/642 
Ampex 632/642 
Ampex 672 
Aimee. (ys 2 
Pipex io? “14 
Ampex joe— 1/2 


Fimeex eg — 1/2 
Aimipex 199— '/2° 
Aimipex 196— |" 
Aimee 197 — 3/4 
Fee 297 — 7/4 
Ameceije—\/2 
7tieex 270 — ie 
Amigex 219 — 19mm 
Aineex oil — | atin 


Broadcast Quadruplex 

U-matic Broadcast Videocassette 

Betamax Professional Videocassette 

VHS Professional Videocassette 

VHS Master Broadcast Videocassette 
Master Broadcast Videotape 

U-matic Master Broadcast Videocassette 
U-matic SP Master Broadcast Videocassette 
Betacam Master Broadcast Videocassette 
Betacam SP Master Broadcast Videocassette 
D-1 Digital Master Broadcast Videocassette 
D-2 Digital Master Broadcast Videocassette 


Se Ew oul em 


Ampex offers a full line of precision instrumentation tape products to support all major recording applications. 


Northwest Region 
40} Broadway 
Redwood City, CA 94063 
(415) 367-4611 


Southwest Region 
340 Parkside Drive 

San Fernando, CA 91340 
(818) 365-8627 


Midwest Region 
1600 Hicks Road 

Rolling Meadows, IL 60008 
(708) 590-5100 


South Central Region 
3353 Earhart Drive 

Carrollton, TX 75006 

(214) 960-1162 


Northeast Region 
5 Peanlee Ourt 

Allendale, NJ 07401 
(201) 825-9600 


Mid-Atlantic Region 
10215 Fernwood Road 
Bethesda, MD 20817 

(301) 530-8800 


Southeast Region 
1872 Montreal Road = 
Tucker, GA 30084 

(404) 491-71 12m 
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Australia 

PO "Bex 199 

North Ryde 

New South Wales 2113 
(61) 02087 3333 


21 Terra Cotta Drive 
Blackburn 

Victoria 

(Gl 0S 7776227 
Belgium 

37 Relerae a mausine 
1400 Nivelles 

(S267 Zia 22 | 


Brazil 

Avenida Portugal 54 
Urca 

Rio de Janeiro-RJ 
(So OZieSt 4137 


Canada 

1770 Argentia Road 
Mississauga, Ontario 
ESN as2 

(416) 821-8840 


1116-55 Avenue NUE. 
Calgary, Alberta 

WE Oe 

(CE 245) sae 


729 Meloche Avenue 
Dorval, Quebec 

H9P 2S4 

(514) 636 4840 


Colombia 
Apt. Aerea 29613 
Bogota 

(57) | 256 7392 


England 

Acre Road 

Reading 

Berkshire RG2 OOR 
(44) 0734 875200 


France 
Couneenor | 

2 Rue Curnonsky 
75017 Pans 

(33) 1 4270 5500 


Germany 
Otto-Volger-StraBe 7c 
6231 Sulzbach/Ts. 
(7) 06196765 00 


Buro Sud 

Stefan George Ring 20 
Munich 

(491989922039 


Hong Kong 

709-71) Won Finance Geaure 
North Tower, Harbour City 
Canton Road, Tsim Sha Tsui 
Kowloon 

(852) 7361866 


Italy 

PO. Box 10720 

Via Riccardo Gigante 4 
OOTs= Rome— EUR 
(39) 06 500971 


Via Cristoforo Colombo, 49 
20090 Trezzano Sul Naviglio 
Milan 

(39) 02 445 955] 


Japan 

Tokyo Ryutsu Center 
6-1-1- Heiwajima 
P@sBox ds 

Ota-Ku, Tokyo 143 
(StiG3 7677 | 


Mexico 
Apt. Postal 13-615 
Geno del @mieilks 


Col. Pedregal de San Francisco 


Delegacion Coyoacan 
Mexico D.F. 04320 
[22)) 5 55 455 


Middle East/Africa 
Acre Road 

Reading 

Berkshire RG2 OOR 
England 

[ASE] OS 4b 7 S010 


Netherlands 
Coloradodreef 36 
B505 BY 

Utrecht 

iS 030561 292) 


New Zealand 
MSAS House 
girreight Place 
Mangere 
Auckland 

(64) 9 275 3085 
Spain 

Calle Princesa No. 47 
5th Floor C & D 
Madrid 28008 

(34) 1 541 0919 


Pso. de Gracia, 54-30D 
08007 Barcelona 
(487 3572 


Sweden 

BO Bex 7056 
(Rissneleden 8} 

S-172 07 Sundbyberg 
(46) 08 28°79 10 


Switzerland 

PO, Box 103] 

15 Route des Arsenaux 
CH 1700 Fribourg 

(Guinea 7 2718686 


South America 
and Caribbean 
8260 N.W. 27th Street 
Suite 404 

Miele 33122 
(305) 477-9836 
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